Development and applications of a physiologically-based model of paediatric oral drug absorption.
There is increasing interest in paediatric drug absorption and the development of biopharmaceutics tools to facilitate the development of oral formulations for neonates, infants and children. We describe the development and application of a physiologically-based model of paediatric drug absorption applicable from full term birth onwards. Paediatric age-specific parameters were included for salivary flow, gastric pH, gastric emptying (and associated food effects) and duodenal bile salt concentrations and the associated algorithms were integrated into a dissolution, absorption and metabolism model as part of a PBPK platform. For other parameters, there was either evidence for no age-related changes or a lack of data, so that adult values were applied. An initial assessment of the model was carried out by simulating the oral absorption of theophylline, paracetamol and ketoconazole over a range of paediatric ages. The absorption of the first two drugs, both BCS class 1 compounds, was predicted to be slower in early neonates compared to older age groups (median tmax values of 3 vs 2h, respectively), but with invariant fraction absorbed (fa). This is in agreement with clinical observations. The tmax of ketoconazole, a BCS class 2 compound, was predicted to be about 1h in both neonates and adults, but the fa value was higher in the former (0.87 vs 0.69). There is clearly a need to expand the components of the model as new information on the ontogeny of GI tract parameters becomes available, and to assess it against more in vivo data with evidence of specific age-related changes in oral drug absorption.